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Background: There is scarcity of data regarding young and middle-aged adults hospitalized with severe Corona Virus Disease 2019 
(COVID-19) in Africa. In this study, we describe the clinical characteristics and 30-day survival among adults aged 18 to 49 years 
admitted with severe COVID-19 in Uganda.
Methods: We reviewed treatment records of patients admitted with severe COVID-19 across five COVID-19 treatment units (CTU) 
in Uganda. We included individuals aged 18 to 49 years, who had a positive test or met the clinical criteria for COVID-19. We defined 
severe COVID-19 as having an oxygen saturation <94%, lung infiltrates >50% on imaging and presence of a co-morbidity that 
required admission in the CTU. Our main outcome was the 30-day survival from the time of admission. We used a Cox proportional 
hazards model to determine the factors associated with 30-day survival at a 5% level of significance.
Results: Of the 246 patient files reviewed, 50.8% (n = 125) were male, the mean ± (standard deviation) age was 39 ± 8 years, majority 
presented with cough, 85.8% (n = 211) and median C-reactive protein (interquartile range) was 48 (47.5, 178.8) mg/L. The 30-day 
mortality was 23.9% (59/246). At admission, anemia (hazard ratio (HR): 3.00, 95% confidence interval (CI), 1.32–6.82; p = 0.009) and 
altered mental state (GCS <15) (HR: 6.89, 95% CI: 1.48–32.08, p = 0.014) were significant predictors of 30-day mortality.
Conclusion: There was a high 30-day mortality among young and middle-aged adults with severe COVID-19 in Uganda. Early 
recognition and targeted management of anemia and altered consciousness are needed to improve clinical outcomes.
Keywords: COVID-19, Uganda, mortality, young and middle-aged adults

Introduction
Severe Acute Respiratory Syndrome Corona virus 2 (SARS-CoV-2) was the leading cause of mortality from an infectious 
cause globally in 2021.1 To date, over 591 million people worldwide have been infected, and the number of deaths had reached 
almost 6.44 million by August 15, 2022 (WHO).2 Despite the limited understanding and heterogeneity of the COVID-19 
pandemic in sub-Saharan Africa (SSA), reports still show a low pandemic’s toll in Africa, yet it is home to approximately 17% 
of the world’s population.3 This has been attributed to several reasons which include inconsistent case definitions,4 limited 
case surveillance5 and possibility of pre-existing immunity to SARS-CoV-2.6 However, in-hospital mortality has been noted to 
be comparatively high in Africa.7 The risk factors attributable to outcomes of severe disease vary across different populations 
in Africa8,9 and are similar to data reported by the RECOVERY study group.10 But, the SSA is also home to the world’s 
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youngest population11 which limits the generalizability of data from other parts of the world. There is still limited knowledge 
in regards to characteristics of severe COVID-19 in young and middle-aged people in Africa. Increased age and presence of 
co-morbidities have been consistently reported as an important risk factor associated with severe disease and death.12–15

In Uganda, studies done to assess in-hospital outcomes were either single center, conducted with a small sample size 
of patients with mild disease or involved patients of all age groups.16–19 Among young and middle-aged patients, 
COVID-19 is thought to cause lower mortality rates, yet, the disease may have significant severity, cause critical 
infection and differ in some respects from the disease in the elderly.20,21 For example, obesity and under-weight have 
been noted as important risk factors for poor outcomes in young patients with COVID 19,22–25 and also linked to 
increased risk of complications such as acute kidney injury and acute respiratory distress syndrome in these patients.26 

Other studies have reported hypertension, diabetes,25 asthma,27 hypoxemia, baseline heart disease and laboratory 
parameters such as lymphopenia to be associated with poor outcome in middle aged adults.21 The studies aforementioned 
were done in developed countries and we found no specific study previously done in sub-Saharan Africa focusing on the 
young and middle-aged population. However, Mwananyanda et al in a postmortem surveillance study done in Zambia 
reported up to 66% (46/70) of deaths were adults aged 20–59 years and mostly occurred in the community.28

Data regarding factors associated with clinical outcomes in young and middle-aged people hospitalized with severe COVID- 
19 is scarce. Moreover, this particular age-group has been noted to be a major driver of the pandemic in the African region.29 In 
order to guide development of locally relevant triaging and management protocols for future viral outbreaks, there is need to 
establish evidence based on clinical characteristics and short-term outcomes observed, especially in younger patient populations. 
This is especially important in sub-Saharan Africa where COVID-19 interventions such as vaccination programs have been less 
prioritized. In this study, we sought to describe clinical characteristics, in-hospital outcomes of severe COVID-19 and associated 
factors among patients between 18 and 49 years admitted at major treatment centers in Uganda.

Materials and Methods
Study Population and Study Setting
We reviewed medical records of patients admitted between March 2020 and August 2022 at five Ministry of Health approved 
CTUs in Uganda. The CTUs were at Mbarara, Fort Portal, Kabale and Masaka Regional Referral Hospitals which have bed 
capacities of 600, 333, 280 and 330, respectively. The fifth CTU was at Mayanja Memorial Hospital which is an urban private not- 
for-profit health facility with a quoted bed capacity of 100, serving patients in South Western Uganda. Our inclusion criteria were: 
adults aged 18 to 49 years, with a microbiologically confirmed COVID-19 by Polymerase Chain Reaction (PCR) or serological 
tests (Abbott Panbio® COVID-19 Antigen Rapid Tests) or clinical diagnosis of COVID-19 using a high-resolution CT scan and 
severe forms of COVID-19. Severe COVID was defined by; a). peripheral oxygen saturation < 90% at room air, comorbidity 
requiring admission in the CTU, lung imaging showing >50% lung involvement or respiratory rate >30 cycles per minute. We 
corrected data from all files that met the inclusion criteria. We excluded participants whose medical records/charts were missing, 
records available but had less than 50% of the required variables and those whose 30-day outcomes were not recorded.

Data Collection Procedure
We used an electronic data capture (EDC) tool to extract the required data from hospital patient records. We collected 
socio-demographic data (age, gender, weight, BMI, history of alcohol or smoking) and the date of admission. The clinical 
data included the patient’s presenting complaints (cough, sore throat, shortness of breath, wheezing, chest pain, headache, 
anorexia, and many others); any use of pre-hospital medications (such as antibiotics, antivirals); vital signs at admission 
(heart rate, blood pressure, oxygen saturation, temperature); presence of any comorbidities (Diabetes Mellitus, 
Hypertension, HIV/AIDS, TB, chronic respiratory disease (asthma, COPD), chronic kidney disease); patient’s laboratory 
results at admission (sodium, potassium, C-reactive protein, complete blood count, d-dimers, C-reactive protein, AST, 
ALT, urea); any oxygen therapy received (invasive or non-invasive); ICU admission; any complications during hospital 
stay (hyperglycemia, hypoglycemia, anemia, coagulation, seizures, stroke); duration of hospital stay and medication 
received in hospital. For every patient admitted to Ugandan CTUs, discharge status and 30-day outcomes were recorded. 
We recorded the dates of discharge and the 30-day survival status, which ever came first.
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Data Analysis
From the EDC, data was initially exported into Microsoft Excel 2016 (Microsoft Corporation) for cleaning. To describe the 
overall baseline characteristics, categorical variables were summarized as frequencies and proportions whereas numerical data 
was summarized as means and standard deviations or median and corresponding interquartile ranges. Presenting symptoms 
were grouped per system, for example cough, hemoptysis and difficulty in breathing were presented as respiratory symptoms. 
Since we had a binary primary outcome, we compared the means and medians across deaths and alive at 30-days using the 
Kruskal–Wallis or Chi-square tests as appropriate stratified the baseline variables into two categories.

We used a Cox proportional hazards model to determine univariate and multivariate hazard ratios for explanatory 
variables with the associated 95% confidence interval. Outcomes were censored at 30 days and variables with statistically 
significant p-values in the univariate model were selected for the multivariate analysis. In the final multivariate model, 
only statistically significant variables were kept. Variables with more than 80% of their values missing were also not 
considered for multivariable analysis. To deal with multicollinearity, only admission oxygen saturation (as opposed to 
shortness of breath) was included in the regression model. In this study, a p-value less than 0.05 was considered 
statistically significant. All statistical inferential frameworks were based on the two-sided p-value and a 5% error margin. 
Missing values were considered informative. All statistical analysis was done in the statistical software R version 4.1.1.30

Results
Baseline Characteristics
Between May 2020 and August 2022, a total of 246 patients were enrolled in the study as shown in Figure 1. The mean 
age ± SD of the patients enrolled was 39 ± 8 years, there were slightly more men than women (125 vs 121) and 94.7% 
(n = 233) of the patients presented with respiratory symptoms. Admission to the CTU and the trends of admissions and 
deaths due to COVID-19 were unevenly distributed across the study period. Mortality was highest between June and 

Total COVID-19 cases encountered in 5 facilities in 
Southwestern Uganda from 2020-may-14 to 2022-August-7

n= 3461

COVID-19 patients <50 years

n= 2064

Patients ≥50years= 1397

COVID-19 patient below 50 years with 
severe disease included in data analysis

n=246

Patients with mild COVID-19= 1784

Patients below 18 years of age= 7

Patients with no recorded outcomes= 2

Patients with <50% data= 25

Figure 1 Flow diagram showing number of patients enrolled in the study.
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August, 2021 as shown in Figure 2. The overall 30-day mortality was 24% (59/246) as shown in Table 1. Details of the 
admission symptoms, medication received and duration of hospitalization have been summarized in the (Supplementary 
Section Tables S1–S5). The most common admission complications in our cohort were hyperglycemia (14.2%), acute 
respiratory distress syndrome (ARDS) and anemia (7.7%). Majority of the patients died in the first two weeks of 

Figure 2 Trends in cases of severe COVID-19 in patients aged 18 to less than 50 years in South-western Uganda between May, 2020 to August 2022.

Table 1 Demographic and Clinical Characteristics and Their Associations with Mortality

Baseline Characteristic ALIVE DIED P-value

N (%) N (%)

Total 187 (76.0) 59 (24.0)

Age, mean (±SD) 38.4 (8.0) 38.9 (8.2) 0.708

Men 93 (49.7) 32 (54.2) 0.563

Year of hospitalization, n(%) 2020 37 (22.7) 6 (10.2) 0.058

2021 122 (74.8) 50 (84.7)

2022 4 (2.5) 3.(5.1)

(Continued)
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admission, and none after the 20th admission date as shown in Figure 3. We noted that admission oxygen saturation 
(aHR: 0.97, CI: 0.95–0.99, p = 0.002), anemia (aHR: 3.00, CI: 1.32–6.82, p = 0.009) and altered level of consciousness 
(aHR: 6.89, CI: 1.48–32.08, p = 0.014) were significant risk factors of 30-day mortality (Table 2 and Figure 4).

Discussion
In this study, our main objective was to describe the clinical characteristics, in-hospital outcomes and factors associated 
with poor outcomes among patients less than 50 years admitted with severe COVID-19 in Uganda. We found that 
admission and mortality rates were highest between May and September 2021 and the overall 30-day mortality was 24%. 
Predictors of 30-day in-hospital mortality in patients admitted included altered level of consciousness and anemia at 
admission.

The first wave of the COVID-19 pandemic in Uganda was between March and August 2020 and had a handful 
number of severe cases and deaths.31 Most of the identified cases had mild or moderate disease.16,32 In our study, the 
highest number of deaths was recorded between June and August 2021, the same period when the second wave of 
COVID-19 was at its peak dominated by the delta variant.33 During this time, the health system in Uganda was 
overwhelmed by COVID-19 cases leading to shortage of human resource and medical services.34,35 The increase in 
mortality was not unique to Uganda, but also other parts of the world with significant deaths among young adults without 
comorbidities.36

We found an in-hospital mortality of 24% which was lower than 37% that was found in a study done at a national 
referral hospital and 28% found at a private facility in Uganda.17,19 The difference in mortality could be explained by the 
inclusion of older patients who were previously described to be at higher risk of mortality.37 Other studies from Africa 
reported an in-hospital mortality of less than 20%38,39 However, none of the these focused on young and middle-aged 
patients in an African setting.

Table 1 (Continued). 

Baseline Characteristic ALIVE DIED P-value

N (%) N (%)

GCS < 15 2 (1.1) 6 (10.2) 0.003

Respiratory symptoms* 180 (96.3) 53 (94.6) 0.701

Fever 83 (44.4) 21 (38.9) 0.534

Comorbidities

Hypertension 23 (12.6) 10 (18.9) 0.263

HIV 17 (12.2) 9 (22.0) 0.133

DM 24 (13.2) 9 (17.3) 0.499

Laboratory values, Median (IQR)

WBC, 109/L 8.6 (6.3 to 11.4) 8.7 (7.4 to 11.6) 0.486

Hemoglobin, g/dL 14.2 (11.5 to 15.5) 12.8 (10.2 to 15.1) 0.119

D-dimer, mg/L 0.8 (0.4 to 2.5) 2.2 (1.6 to 2.7) 0.048

CRP, mg/L 48.0 (36.0 to 163.9) 94.6 (68.5 to 146.1) 0.540

Notes: *Respiratory symptoms include: shortness of breath, cough, chest pain, sore throat, runny nose, anosmia, 
wheezing, and ageusia. P-value from chi-square test, Student’s t-test or Kruskal-Wallis test. 
Abbreviations: GCS, Glasgow Coma Scale; WBC, White blood cell count; DM, Diabetes Mellitus; HIV, Human 
Immunodeficiency Virus; CRP, C-Reactive Protein.
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In our study, anemia and altered mental state at admission were independent predictors of mortality. These findings are 
consistent with a meta-analysis that reported a 70% higher risk of short-term mortality in patients with anemia.40 Anemia in 
severe COVID-19 could be due to a hyperinflammatory state involving over-production of interleukin(IL)-641,42 that causes 
abnormal iron metabolism. Elevation of other pro-inflammatory cytokines such as; IL-1, IL-33 and tumor necrosis factor-α 

Figure 3 Kaplan Meier curve showing overall 30-day survival.

Table 2 Risk Factors Associated with 30-Day Mortality

Overall Survival Univariate HR (95% Ci) P-value Adjusted HR (95% Ci) P-value

Age 1.00 (0.97–1.04) 0.793 -

Sex (men) 1.06 (0.63–1.80) 0.818 -

SpO2 at admission 0.96 (0.95–0.97) <0.001 0.97 (0.95–0.99) 0.002

Anemia 3.48 (1.78–6.79) <0.001 3.00 (1.32–6.82) 0.009

GCS < 15 6.76 (2.87–15.95) <0.001 6.89 (1.48–32.08) 0.014

Received Corticosteroids 0.71 (0.39–1.27) 0.244 -

Chronic Liver Disease 4.56 (1.64–12.71) 0.004 2.51 (0.73–8.70) 0.146

Hyperglycemia 1.29 (0.65–2.56) 0.460 -

Received Antibiotics 0.87 (0.31–2.41) 0.789 -

Anticoagulants 1.53 (0.75–3.12) 0.245 -

Coagulation disorder 7.65 (3.40–17.19) <0.001 3.01 (1.00–9.07) 0.050

Abbreviations: HR, Hazard Ratio; GCS, Glasgow Coma Scale.
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is associated with inhibitory effects on erythroid progenitor and precursor cells.43 Frequently, anemia worsens severe 
respiratory disease and the combination has been documented to be associated with poor outcomes and death.44 Other 
studies have listed anemia to be an important parameter playing a major role in severity and covid 19 mortality45 even in its 
mild form.46 In circumstances of respiratory compromise and increased oxygen demand in a hypermetabolic state like 
COVID-19, anemia can further reduce oxygen delivery to peripheral tissues.45,47 Similar to our findings, Xuong et al 
reported that COVID-19 deaths were mainly associated with lower GCS scores.48 A study done in the United States also 
found coma to be an independent predictor of death.49 Reduced levels of consciousness can be partly attributed to metabolic 
encephalopathy,50 seizures or demyelinating disease.51

Our study was limited by a lack of a standardized measure of altered level of consciousness across the different health 
facilities which may affect the reliability of this finding. The retrospective nature of the study limited the availability of 
study variables like respiratory rate, Body Mass Index and laboratory results. Also, there was lack of consistency in the 
diagnosis of severe COVID-19 by clinicians across the different participating health facilities. However, the study 
included data from four public regional referral COVID-19 treatment units and a single private hospital in western 
Uganda which makes the results generalizable.

Conclusion and Recommendations
This study highlights the significant risk of mortality due severe COVID-19 in young and middle-aged patients, hence the need 
for targeted interventions to improve clinical outcomes. The study identified altered level of consciousness and anemia at 
admission as independent predictors of mortality, underscoring the importance of early recognition and management of these 
factors. However, further research is needed to understand the mechanisms underlying anemia in severe COVID-19 and to 
identify effective interventions to reduce mortality in this vulnerable population. These findings could inform the development of 
triage mechanisms and clinical management protocols in low resource settings, and vaccination campaigns particularly in Africa 
where the COVID-19 pandemic has had a significant impact.

Figure 4 Hazard Ratio plot showing adjusted hazards ratios of 30-day mortality for peripheral oxygen saturation, anemia, GCS<15, Vitamin C treatment, coagulation 
disorder and chronic liver disease.
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Abbreviations
COVID –19, Corina Virus Disease 2019; SARS-CoV-2, severe acute respiratory syndrome corona virus 2; SSA, sub- 
Saharan Africa; WHO, World Health Organization; PCR, Polymerase Chain Reaction; CT, Computed Tomography; TB, 
Tuberculosis; CTU, COVID-19 treatment units; GCS, Glasgow Coma Scale; EDC, Electronic Data Capture; BMI, Body 
Mass Index; COPD, Chronic Obstructive Pulmonary Disease; AST, Aspartate aminotransferase; ALT, Alanine amino-
transferase; ICU, Intensive Care Unit; SD, Standard Deviation; aHR, adjusted Hazards Ratio; CI, Confidence Interval; 
ARDS, Acute Respiratory Distress Syndrome.
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